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IDENTIFICATION OF PROTECTIVE COVERS FOR MEDICAL 

IMAGING DEVICES 

FIELD OF THE INVENTION 
The present invention relates generally to medical imaging devices 
5 and more particularly to protective covers for providing infection control barriers 
for such devices. 

BACKGROUND OF THE INVENTION 
Each time a medical instromen. or device cornea in direec comae 
„ iUl a pane* .here is a danger of crosa-conraminatton berween pattenra, from 
1C patten, .o medical personnel or vice veraa. Therefore, .nodical devices and 

Lumen* ma. come in direc, conuc, wim patten, are moroughly cleaned berween 
uses For many large, expensive, or comp.ica.ed medical device which are 
dfflicul. or impossible .0 clean using conventtonal mcmods, cross<onUmina„o. 
p^ntton is provided by ttae use of a protect cover pUced over me device or 
U „»„aporttonofmode,icewhichw U lcomamdircc.comac,wimapatt H U. A 

dean proteclive covar is pl*ed on me medical device before e«h use. Almongh 
M ch proteclive covers may be eteaned and re^ed. ryp.ca.ly snch protective covers 
are intended for only a single use and are disposable. Disposable protective covers 
for medical ins— or devices are typically made of a flexible or semi-rigrd 

20 plasttc ma.erial which is generally shaped ,. fir over me medical ursttumen. or 
ttevice wim which me cover is designed .o be used. Examples of medical devtees 
„r which such disposable protective covers are regnlarly employed inctode 
.arymgoscepes, endoscopes, uhrasound probes, and ^oesophageal 
eahocardiogtapbic probes. One such deviee is shown in U.S. Paten, 5.363.838. 

25 Example, of disposable covers for medical devices are show, in U.S. Paten* 
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„ reOT , years, *— » — ** 
• „ m^Hir^l devices and video imaging 

include dental cameras, ici 

a nd uooer/lower gastrointestinal), as well as camera systems used for van 

and upper/lower ga* these various 

tvnes of non-invasive endoscopic surgery. Although tneaesg 

^ „„rv ereatlv all such medical imaging devices share 

m edical imaging devices can vary greatly, all mincludea 

10 som ehasicdesignshnilarities. " a "^ 

• , fite ootic able mnning from the « end of the probe to the 

" ^ T l OP* ~ ro - g rhrou*. the probe fro. the pro,hr». - 
probe via, e.g., a fiber opucw connec ted to a 

.naybedisplayedtoauserofthedeviccandotherobservers, y 

^.preveorcro— ^on^soch^^are^. 
3„ J- - - — ^ dMnd ta ' 
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tor « option. U is hnporsan, - - »«— «~ — WM * 

r .revive cover can adversely affec, sysrem performance rf d. prorecuve 
designed prorecuve cover . „ mte «ive cover which 

^..b,id«^codedsrtpsond«fro»..f«"v. to p«. 

Op^pa^dercetaandid—n^esarca,. 

• ..«,n measure die dimensions of physical 
Gloved bv devices which use video images lo measure me 

systems arc ui RAM 0ptica i Systems, and 

mvludmg Miruroyo, Brown & Sharpe, RAM Op , 
«. 1 Obiectt Placed upon me working areas of such sysrems are vrewcd wnh 



30 detail. 
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^n^g hara.-wrt.ten ic patKros . MA. » 

«— "** f< " ^ ! ^ contains *o characrers - 
5 characters, ^^rsvsrenrronoinga 

10 „ recogn^e *■* — -^"J. .a he recogniaed rhroogh «. - 
synt ac„e nrerhods. Even more * ^ ^ fc- 

ftem. Espies ot^pannmr^ ' 

„ « a «B 916 4.809,342. and 5,6J7.8W>- 
U.S. Patents g^^^y OF THE INVENTION 

15 • Arties an nutotnated system and method (or 

.^ngwhedteeaptottottveco ^^offte present 

.venaon^o^op^^ ^^^ iteti0K , ta 
» device MC » de^nn* .. a pro^ „„ fc 

toiC e. Main replaced onah^o P iutoiin 

--^rr^c-i^.d^- 

«- ""■'L rhe Prozac cover, » ~ shape. 

^g^enrnrartsforrhecove, * _ 
^position, etc., and »y be «s ^ fc ^ „ . 

i"t„ P :r^^^^v i deo taB8 e,or« 
30 warning signal is provided, it ana y 
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•cnntoresent, an incorrect protective 
- 1- « ^mtpctive cover is not presem, ^ 

cove, is being used, or the prorectrve ^ ^ auI0Batlc 

^ prK e.r tavern ma, * > tevice , 

5 ,„ su cb Ml« ^ a ^ "^J^ „ pla «d or in 
„p„ca, s,«em — - - -J - £ toge „ d¥te o - provided ro 
co nt ac<»i m a,»tie,».obee»m,«d. teed ^ng/analysis 

pco*. A « " — » to , mg ae „c ibciudes visoa, 

„ Pr«e»'^ aPI0 ^";^ oft , eM ver. 

e^or^for^o.^ UchfetafcW0(view 

• *.,«•*•«— ftt ^ver is proper., P-irio^oote 

20 op^iyu^pare..^.^^ ^^o^p^Tae 
ma** ' ^ of fc cove, mro„^ * — 
M process, may be created from a diff ^ 

25 piadoj, « — 0, " M ^ porous, ere.) or more 

teic g eomcic shapes «. or more «d* ^ induoiDB 

— - — ^ " "£T TbeUa ma, be «— 
p^med WW. speoBc dimensronal - 
M Icbioereadabiecb^rasuobaabar^. Inan, 
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* etc The indicia may 
. vq ; ze type, material, etc. 

pref „ao.y - „ pIovioe systen, caption data. 

Statheindtaaarep.ov.dcd ^ ^ 

^ tnvenrion. *»- -JX. /aMlysis » — 

ron ag aiost - «M to recogni* spe* o, 

* Wtaa, « - ■« ^ ^ te ^ indicia are a 

-d 1*fc»-»*' - * _ tatte ,ideononge does no. mart 

my stad valid W* »— ■ , w of fc imaging device « - 

i-^-'-*^ir:I^ Alternatively. d« 
20 inconeotp^vecovexna.^Pl^ ftlKtaa6mg 

de vice unless a v*id indicia pauern - fc ^ de ta »« 

p^.invennonn.yalsoptovidc— ^ 1KMi on on ,c vide. «c 

Lrtec. nrftaa pa- - * J^, posndon- on » nuag„,g 

* recognizing J*.-*.*-— ' 
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' My " e " Srf " Drese n. invention provides . anromared system 

imagi ng o, diagnoi* dev.ce. The present in _ 

toguosticdevice.to.d.eco.mpro^veco invenli0 „ 
barrier is f . n „ rf< , vice w ith which it is employed. 

° ,^J:t: f o»Ud-dd^on-^ ta ^» D - 

,e — -;^ DESC8irrl0N OF THE DRAWINGS 

, ft ^ n n C e with the present invention. 
Fig. z is a uiuo ^ oArtf i in accordance with 

the present invention as taken generally along line 2-2 of Fig 

30 identifying protective covers used on medical unag 
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combinaiionwimanymetol.denA . include denlal c»ems, 

— ° " * * of «* ta a 6 mg and diasnos* devices. d,e 
generic medica, imaging *» ° ° «. „ ^ tei6 „ and 

pl «, inOudmg — — " „ fo[mri , fc exanmie, 

20 fro marigM,semmg.d.otf>ex*lef« tetades one „, more lenses 

(M1 shown) having a Mt of «ew d-ected out. 

M — * — -»^;* video-e.nwMcnisa.so 
pr „* 12 may b. conneced d, ectiy » r „ 

— Z^e^mavideoeomems^aO 
160ftnepl0bel2™.e.6.>»« t lf .. vidMC ^ a is included as part 
30 ^edaimeproximaiendof^proceU"*"^ 
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r « fnr carrying an electrical video signal from the 

*" 7 IT* earner, ^ 10 is *. m-ed in - base - 24. 

^ previous,,, the cnme,a „ ^ „ me 

within the probe 12 adjacent to or as a pan of the opuca 

disui end 16 of the probe 12. ,,„ ,™ nIe l, located from the 

The imaging/analysis system 30 is typtcaUy remottl, WM 
, ■ •„. oevice 10 ao as to no. inhere wnh osc of me imagmg devtc* .0. 
20 " a " 8 Ijo.c.^mmeresrofme^y.oc^ed 
The imaging/analyst* sysum » — « ^ fc 

^device .Ovurhecoooec^*^ ^> ^ ^ 

video signal provided to the imag g monitor> conne cted 

t0 the imaging/analysis system 30. The tmagui* fj 

, „,ers Preferably, me video image signal is digital in nature, or is 
personal computers. Preteraoiy, The digitized 

^ • a Arid sienal within the imaging/analysis system 30. The digi 

3 0 Z^TJZ~*~~~*~*~ 
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« ,o enhance * video image before i. ia display* on One video display 32. 

o*es infosmadon co„,aineo in to digidaed video unage. Such 

.wnv locate physical s,roc<nres of inure*, wnhin she vrfeo nnage o, 

Is o, dais conrpo-erfced anaiysis of dse dighiaed video image nay he dsapfayed 
t dU 32. eidrer in cordon wid, or separa* from she video nnage nseff. 
,n order (o pseven. a—— *— I** " *" . 
10 so median, personne, or vice-versa, * ia hnponan, . ensnre dm, porunn 

parien. and rheh noddy ft* he .horoogUy clean. However, dne .0* 

and expense o, Oae inraghrg device .0. i. is often no, pracuca! o, 

Itrl A. — ** ..drepro^veooverMinCndesap^c 

* tvip nmhp 12 A transparent head 3 / is securcu w 
*nrin*e at least a portion of the prone il. a u k 
2q ■ Thesheam3 5 ofmepro^veeov.r34 

Brecon, 

An anachmen, soncmre or mechanism 36 may be provrded on <he haae 

neeaacnanare and deaign of — d=pe„ on»e 

* TOpro ,ec,iveoover34,naybe m aoeof»vane V ofn 6 ,d.sen,, 
M ^.orWWenra^. * pro,ecuve cover 34 mny be made of a ma^ia. 
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„ hi ch ma, be M ^ "used, o, ma, be made dispose after each m 
Ip^^s^wMc^p^e^M^,— 

^ * ,o„ 6 Us le^. However, me head 37 at me M * » * 
, pro^e cover 34, wimm d* « of rhe *- ' ' ^ 
„ window or W ft**. ***** * *< — - , 
J „>, is made of ao op.ica», — . mam* The head 37 ma, cornea 
Lid rransparem dis, The pro.ec.ive ever 34 ma, * made * «- ^ 
1* L eove. 34 ma, be made as a singie peered raided par, 

. exrruded «. as Ore proreCve she** 35 dva, wi» earend over » pro* a » 
TJd Oeras) potion 37 of Ore ** »*. n^ded pan or dre i„i«ed bead ,*> 
pM , ion 37 of meiosenmotdedpar, is prefer* made from op,-, clear 

/wmw The toolinE cavities to mold the lens portion 37 are 

20 ju^^^*^^" 

unreal,, or me—ou, 1— - "* ^ " " ** 

oLrofirs^onrheprobe. The cover ma, bo formed ,0 conform .0 *e 

Lrtcadon of prorecdve covers for ima^ s,«ems .0 ^ 

of -*» -< — * - «* <* "~ ^ ^ ' 
are well known to those skUled in the art. 

„ a— wnh me presem mvemio., M *— or mdrcra 
3„ „ formed on a po«ioo40 of rhe head 37 a, rhe M eud 3S of dre prorecaive cover 
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34 within the field of view of the optical system 14 of the imaging device 10. A 
view of the head 37 at the distal end 38 of an exemplary protective cover 34 m 
accordance with the present invention, as viewed from the optical system 14 of an 
waging device 10, is presented in Fig. 2. As illustrated, the portion 40 of the head 
5 37 of the protective cover 34 having the visual indicia formed thereon preferably 
onlyextendsoverasmallportionofthefieldofviewoftheopticalsystemH. Tins 

wW minimize any interference by the indicia with objects of interest to be viewed by 
the imaging system 10. Of course, the portion 40 of the head 37 of the cover 34 
having visual indicia formed thereon may be larger or smaller than that illustrated. 
10 The visual elements or indicia may be formed on the head 37 of the 

protective cover 34 in a variety of ways. For example, the indicia may be formed 
as part of the head of the protective cover 34 through the initial forming process. 
Thus the indicia may be formed as molded-in features (e.g.. surface bosses or 
indentations) of the head of the protective cover 34 which will provide image 
15 contrastwhenlightisprojectedthroughthehead. Alternatively, the visual elements 
or indicia may be formed during the forming process of the protective cover 34 by 
use of an additional material added (e.g.. on the surface or embedded) durmg the 
forming process. The visual elements or indicia may be applied to the head of the 
cover 34 after the process of forming the cover 34 is complete, such as through 
20 printing, etching, plating, or other processes. It is apparent that the visual elements 
or indicia formed on the head 37 of the protective cover 34 may be formed in any 
manner. 

The visual elements or indicia formed on the protective cover 34 my 
a variety of forms. For example, one or more characeers of text 42 may be 
25 fonnedonteheadofdteptotecuvecoverM. The « may indicate me sonrce of 
fce cover, e.g., the manufacturer's rmdemark, and/or other information ahou, the 
cover, such as its type, size, etc. The textual elements may also provtde 
Wc.nna.ton on dm materia or optical characmrisdes of the cove, 34. The visual 
elements or indicia may take the form of basic geomaric shapes 44, such as one o, 
30 mom ctrc.es, lines, ponds, polygons, em., o, more complex outline shapes. These 
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stap ,e or complex gcomerric abac** may a,so be used .0 indice «. — 
J, sue. namre, or composidoo of * — * « *- — " 
.so be formed as a aeries of geomeuic or .ex. *_ - spec, c 

5 macbb* readable cbar.c«rs. U snob a case, taformadon on rbe manufacnner. rype, 
ste or oto cbarac.eris.rcs of Ore cover may be found in rbe rex. elemenrs or 

Lp«. In accordance wid. dre presen, invenrion. dre visual e,emer»s or mdrcra 
formed onrbe bead of me cove, 34 may *e any form cnpan.e ofconveymg 
10 information. 

to accordance win. U>e presen, invendon, dre vism.1 elements or 
indicia fonned on me bend 37 of dre cover 34 are formed on a portion 40 drereof 
<*» is posiuoned in dve neb. o, view of » opto, sysrem 14 of a meto 
^device 10. Tbos.drevisnaie^ortodicMortnedon.benead 7* 
15 ore prldve coves 34 wll, appear in » vtfeo image produced b, Ore o,ra, and 
^sysrernaofrbeimagingdevice. Ambien, or llgb, from . ^ 
aesigned source, auob as light from a ligb. source moused in » pro* 12 and 

0 wd! line rbrougb dre bead 3, a. Ore disal erf 3S of dre pro.eC.ve cover 34 and 
20 wm be picked up as areas o, -bngbrness- b, dre imaging device oprical sys.em 14. 
2 vl elemenrs or indicia formed - Ore « end ,8 of *e proreCrve cove 34 
^designed ro bbrck or inrerfere wirb ligb. enuring .be disral end .6 of «be p«* 
parens wbereind.yaaeloca.ed. ^.fneaaeaaindaef.e.dofviewofdae 

o^l aysrem 14 wbereb, 0* visual demenrs nr a** are locared win a^w up 
25 Jpicnll, as areas o, « m d* image picked up b, Ore oprmal sy SB m 14. 
1 1 of bngbrness and darkness wbicb are picked up by Ore opUca sys.em 4 
lore video bnage wbicb , P-nvided in dig« form ,o. or converted ,0 a drgrul 

form bv the imaging/analysis system 30. 

ALtgb rbe video image mny * manrmlly analysed by dre 
30 in acmrdance wirb One preaen. invendon, ft. digiriznd video image is preferably 
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automatical., -ft* - * 0f ' * ^ T" 

provided by the visual elements o, indicia (generally, patterns) forum withm the 
video image which correspond to the visual element, or indicia formed on the head 
of .he protective cover 34. This analysis U performed using algonthms 
5 MemenredascompurerprogramsrennrnginureiMaging/analysisaystemSO. Toe 

visual indicia ana.,sis programs may inchsde edg.K.erecOon algorithms which are 
used ,„ detect the peeunerers of the Indicia in the v«eo image based on the dau . 
me video signal. Conventions, edge-detectto. algorithms known in me art may be 
empioyed to detect the perimeters of me indicia in the video signal. Such edge 
,0 detection aigorithms are described in. e.g.. R Go*. « a... m^^M^M 
tS^M^), CRC Press, 1W F. Kammouneta... "OptimumEdge 
Detectton Fo, Object-Background Picture." Graphical Models and Imagrng 
Processing, .994, pp. 25-28; a* 1UJ. Wang, etal,, "A New Edge Demctton 
Method Through Template Matching," InrernaUona! ionrnal of Pattern Recogmrron 
15 andAniftcialMeUigence. 1994, pp. 899-917. Such convention! edge^ton 
processes genera.., revise on,, a weight martx mumplication he performed 
against dam poina in the digits video image array. To en* unproved edge 
detect, me visua. indicia analysis programs may indude contrast enhance. 

Cm**--**'*--****-"*'"""" 
20 me visum dements or indicia are form* as .««. features o, head of Urn cover 
34 created b, reptado. of a dimemidnal feamre. or are engraved or embed mto 

ia in other cases wherein the contrast levels of the 
the head 37 of the cover 34, or in otner cases wiiwcui 

j* •„ w> rpktivelv low. Such contrast enhancement 
visual elements or indicia may be reiaaveiy iow. o 

^orithms are describe in, e.g.. P. Meer, « -MuMresoludon Adaptive Image 
05 Smoothing." Graphical Models art .mage Processus 1994,pp. 

Knuahul, "Visibly Barter Edge Demotion Using Observed Image Contrasts, Pattern 
Recognition Letters, 1994, pp. 641-647. 

Pattern recognition algorithms are used to recognize and interpret the 
perimeter data derived by the edge-detection algorithms. Conventional pattern 
30 recognition algorithms may be employed for this purpose to "read" the text 
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eharaccraorgeometfcshapes — ^vidctaage. **P— 
al80rilta s are describe in. e.g.. B. « *. Bigi^Lto^^ 

5 * De.ee.ion of Robus, Curves." Graphic*. Mod* and .mage Processmg. .994. 
pp 18,-204; U. Seeger. er a,., "Fas. Corner Detection in Gray-Uve. Images, 
Panern Recogni,io» Loner,. .994. pp. 669-675; B. Bhavnagri, -A Method For 
Roping Shape Based on an Equivalence Relalion on Po.»gr>ms. 
pinion, .994, pp. 24,-260. P«mrn may - *«™> - 

10 te c,ibed in * foregoing U.S. M. 4,603.976. 4,809.342. and 5.627.895. 
lueorporamd by reference. The recogmz* choosers and shapes ar. compared - 
MHk^ atored in memory which correspond ,0 a*J indtoate 
:eodvccovor S 34w« aI c k no»n,„bcappcop ri a,cfor„ ! c»id,.bepa n ,cn b r 

■ ^gdcvicc.Ou.providc^^mfccUonca.nno.wrmonraffocr.ng 
u plLceof.be device .0. H a tnarcb berween me viaua, demon* «P- - 
fc video image and vabd visua. Cemenrs stored in memory is nor fonnd. mo 
^ogZ-yaia s,s,em of me prese« mvendon - demrmine ma, an appropnam 
promotive cover is not in place on the imaging devrco 10. 

,„ accordance wim the preen, invention, the imagmg/analyata system 

a„ wro p,ia<e promcuve cover 34 is no, in pUce on Oto hnagmg sysmm .0. . 

a^vsis „, .he dighized video hnage ream* h a demnninaUon ma, no v,sua. 

demon* or indicia are found in the video image, o, ma, me visual elemen K or 

indici a found m Ore video m»ge do no. ,o valid »- — * « 

25 indicia a,oaed in memory (pieced pahen*,. a warning may be proven . *. 
disp ,a, 32 ,o a user of me Imaging device .0. AddlUona.,,. me unag.ng/ana.y,s 
sysK m 30 may disable me imaging device .0. .0 proven, «s use in such a case 
L sysmm mua proves an ,dica,ion of whe*c, mo panern has boon found m , 
ta8 e. ,f me proper panern is found, rather man being a wanning or message, mo 
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ma, be absence of a menage or ma, be a com— to a„ow Urging .0 

PI0Ke<1 ' ta accordance with the pre** invemta, -he imaging/analyais sysrem 
30 may - be programmed to determine - *- - — 

JLm wid, valm .ocadons for * visua. elemenrs or indicia stored . « 

tte M 0, indicia found * the digitized taage are no, fou* .0 be ma 

vaM mention, bn, are ome^se valid indicia, a warning may be proven Ore 

display 32 indicating that the protective cover 34 ia not properly ^° SltI ° 
,0 ^ingdevicelO.Thesys^rnaya.aocompar.tneorienmionofd.epauern 

pauern is in dm va3id orienradon. In addirion. Ore irraging/analysrs syamm ,30 may 
Lbmuse of the tanging device !0 if the protective cover 34 is found tube 

improperly positioned or oriented. 

Wonm don conuined in me visual element 0, mdtotn recogmned m 

* digitized video taage aiso may be empmyed b, me taagingf-yais sysrem 30 
^roalibradonofte imaging device !0 or omerpunmsea. For example. 



the digitized video image also may be emproycu „, u. - . 

for calibration of the imaging device ID or outer purposes. For example, 
tafonaatiou contained in the recognized visual indicia ongoing the optical 
^cteristiea of the protect cover 34 may be us* by urn 
M ayarem 30 fo, seding me M distan* of tbe taaging device .0, cabbrarmg srze or 
^measurea.orzormngeonttasrandbrighmeaasemnga. 

For pnrpoaes of exemplification, a flow char, of a ealrbrauon process 
< b, the computer of Urn system >0 in accordance with dre mvemion is 
abown in Fig. 3. Ibis proceaa ia carried our prior • the promotive cover 
33 recognition prceess and exemplif.es * oaUbrario. that ma, be - 
JaUydifftiseu ambient Hghr. A simplified process may be utilized where a 
arandard target light source and poairioning fixmre are available. 

Wid, reference to Fig. 3. rhe calibration process begins ar rhe 

30 n.31. ™gain M1 p.imdeofd K cameraischecxeda,52,odemrm.ne.fdm..gb, 
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is above dre imaging ** " » ' *** " 

rerargering i, i^ued a. 54, a»i dre V- » «" 

im a g edaraa. 5 l. B*^-**-.".-**-*"*-*'-*" d 
aeline if a flxed or variable tos camera ia « * « * camera ,s *- 

— comras. serring a, 57; if a variable focos camera * — . * W- 
. me mioinron, focal .eng* . 58 and to procaeds . adjnsr . to 

^ frame and srbre me dau in an ordered ana, and to apply a concraa, 
,0 enbLmenr frlrer . » dam (e.g., a ce«er« nrarrU mnmpUcanon, .«. 
Tie process to proooeda .0 M a. 62 for defocos background (gram « 

which, if pass*, resuhs in a message . -he operator a. « on * 
diapia, devioe ro plac* me oover on » » and coodnue. If dre res. a, 62 rs 
Jed'dre PfOg- P-eeda - »* « » — —* — " " 

" teri ""le — n.^conrp^.^.a.enrnraydrenprooo.on 

. dre pro.ecd,e cover recog*. process, exempt b, dre flow *» - «•£ 
^ nlrratea whh reap*, ro an example of a pro.ec.ive cover shown rn Frg. 5 ma, 
moa.ra.es variona^of^dra.nx.y i«acr^ for iden^carron 

20 e^einaccordancewid.u.invendon. «*«»»=-^ 

cap*, a new targe fame and s.ore dre dau m an ordered ana, A 
e^cemem «.« ia to appiM a. 71, to examp.e. a cader-wa^ -» 

05 bigaopaci^ranabysize^area). The program to proceeds ar 73 » 
pll dre V large*, feamres in deling order where is a preselecud 
numto oranumberaele« J by.heope,a,or. For example, referrtog ro *e 
„ lusm don„f K ,5.to=arer 1 ve f e a m re sofv ari o„ S s to on,e M v„towo,d 

te imaged by me camera. each of which is to mnbd accordmg ro me arze or mm. 
30 area occupied by each such feature. 
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Ate rhe process a. 73, d. program process » 74 » app!, edge 
«*. and edge enlancemen. -* "* *** " 

5 arrows ,o achieve ft. bes. s.«ea, shape march, and rhcn proceeds a, 77 to 

H. SuriariC -** * - ™ » — ^tZ^ 

fc fe^re and rue sraodard. A ft* po-e resuU of me anaiyais . M *« « 

10 de.ec.ion, ere. ^^M**-*-"-"'' 1 -";' 
nutober preseiectod o, seiectod * me operator, a message . provsd* - » **. 
« J. warning o, a mesaage on me video screen fo, me hoagmg > 
L „ „ pseaeu, or a. Umonec. cover is in use, and a warning is rssurf to 

cover is oorrec, bni may be conraminaw! or damaged. If me analysis a 
m die progmm proceeds a, 83 . compare me size, romuona. poaruon and 

20 incssag?i^r85 thnr tbe resr has been passed and the operator should proceed with use 
rrdevie.ifmetos.argJ.faW.dieprogratop^desawarmngto.he 

Icover ..u.sv.mmdetornnnestoa.apropercoverisbeingusedandis 

25 Z mTugh * head of ure cove, of a bod, suucruse for e— of rhe b* 
Irhe—nhasbe.ncomple.ed.meoperator.henremovesme 

:::md.epr<.and,gene.„.d^ofmecovee. rnepr— 
of toe invendon may be form* inexpensive., ofpiasac merer* ailowmg 
econM nic disposal after use. rhereb, minuting rhe Uferf of cross- 
30 contamination of patients. 
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It is understood that this invention is not confined to the particular 
embodiments herein illustrated and described but embraces all such forms thereof as 
come within the scope of the following claims. 



PCT7US0O/09431 

WO 00/59366 

-20- 
CLAIMS 

What is claimed is: 

! 1. A disposable protective cover for a medical imaging device of 

2 the type having a probe with an optical system at a distal end of the probe that 

3 receives light that is imaged by the medical device, comprising: 

4 (a) a sheath of plastic material formed to enclose at least a portion 

5 of the probe of the medical imaging device; and 

6 * (b) a transparent head secured to the sheath at a distal end of the 

7 cover the transparent head formed to provide a transparent window at the distal end 

8 of the probe when the cover is mounted on the probe, the transparent head formed 

9 tt optically transmit light therethrough to the distal end of the probe, the transparent 

10 head having visual indicia thereon in a position that will be within the field of the 

1 1 medical imaging device at its distal end. 

x 2. The cover of Claim 1 wherein the indicia are selected from 

2 the group consisting of geometric patterns, letters, numbers, and combinations 

3 thereof. 

! 3. The cover of Claim 1 wherein the indicia include machine 

2 readable markings. 

! 4. The cover of Claim 3 wherein the machine readable markings 

2 are bar code characters. 



1 

2 of plastic. 



1 



5 . The cover of Claim 1 wherein the transparent head is formed 

6. The cover of Claim 5 wherein the sheath and head are 



2 integrally formed together of the same plastic. 



1 



7. The cover of Claim 5 wherein the head is formed as a 



2 transparent circular disk of plastic. 
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1 8. The cover of Claim 5 wherein the indicia are molded into the 

2 plastic forming the transparent head. 

! 9. The cover of Claim 5 wherein.the indicia are printed on the 

2 surface of the transparent head. 

! 10 The cover of Claim 5 wherein the head is formed of a disk of 

2 solid transparent plastic and the sheath is formed of a flexible plastic joined thereto. 

11. Medical imaging apparatus comprising: 
(a) a medical imaging device Having a probe with an optical 
sysM n a, a dislal end of the probe wbicb .eceives Ugh. « me distal end and provides 
taage data corresponding . the image of the light reoeiv* a. the dislal end of me 

5 probe; 

6 (b) a cover extending over at least a portion of the probe 

7 comprising a sheath of plastic material formed to enclose at least a portion of the 

8 probe of me medical imaging device, and a transparent head secured to the sheath at 

9 a distal end of the cover, the transparent head formed to provide a transparent 

10 window at the distal end of the probe, the transparent head formed to optically 
H transmit light therethrough to the distal end of the probe, the transparent head 

n having visual indicia thereon in a position within the field of the medical imagmg 

13 device at its distal end; and 

14 ( C ) processing means receiving the image data from the medical 

15 imaging device for analyzing the image data and recognizing selected indicia in the 

16 image from the medical imaging device corresponding to indicia on the head of the 

17 probe. 

! 12. The medical imaging apparatus of Claim 11 wherein the 

2 medical imaging device is an endoscope. 

! 13. The medical imaging apparatus of Claim 11 wherein the 

2 indicia are selected from the group consisting of geometric patterns, letters, 

3 numbers, and combinations thereof. 
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14 . ThemedicalimagingapparatusofClaimllwhereinthe 
2 indicia include machine readable markings. 

15 . The medical imaging apparatus of Claim 14 wherein the 
2 machine readable markings are bar code characters. 

16 . The medical imaging apparatus of Claim 11 wherein the 
2 transparent head is formed of plastic. 

17 The medical imaging apparatus of Claim 16 wherein the 
\ sheath and head are integrally formed together of the same plastic. 

18 . TnemedicalimagingapparamsofClaimiewhereinthehead 
2 isformedasatransparentcirculardiskofplastic. 

l9 ThemedicalimagingapparatusofClaimiewhereinthe 

1 20 . The medical imaging apparatus of Claim 16 wherein the 

2 indicia are printed on the surface of the transparent head. 

21 Themedicalima g ingapparamsofClaiml6whereinthehead 

3 plastic joined thereto. 

12 of ** or *e ^ «* - « «— "J - 
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10 „, w W ow a, *e « end of » p*. » te n » cove, i, - * 
p J, *e ^P,- bead fonned - « ^ — * » - 

13 posUion » «« of » — <-•» **• « te « * 

" W ^»ta*e«l*tta.»di C .ltaW*^°«^ 

19 in the image. 

B Thema hodofa»ta22fur4e,inc M ta 8 ,before l h=s.=pof 
^acoveroverd.^caf^iogdovice.^supofu^aca^oo 

l„ fte cove t ,u li , a . 8 ^ca libra uo nin a ge aau»oa„ tat e ft e m a 8 oda,a 

6 fromtheimageof!beheadof*eoover. 

24 Themathodofaaimllfurtteteludtagdi^togte 

3 taaged.uco^di.gu.d.etaageoftehoadofU.ecove,. 

25 TnemethodofClain,22forlliormol»di«gial*.ganin 1 ag« 

3 IT— o»of t he b od y a m coa,o. to -o» ta g.eoove t faon, l he m ag m g 

4 device and disposing of the cover. 

26 The method of Claim 22 wherein the preselected pattern is 

3 letters, machine readable graphics, and combinations thereof. 

27 The method of Claim 26 wherein the preselected pattern is an 



1 

2 

3 

4 

5 
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3 ~~*~r^'-*^*^~JZ* 

4 orator mdiouting chs— a °< * — « — d " ** ^ 

5 pattern. 

28 The method of Claim 22 wherein if the preselected pattern is 

» The method of Claim 22 wherein if the Peeked pattern ts 

4 orientation. 

30 Ttan^ofCUim^Smtoi^^t*'^ 

a,a„ one match to the preselected 



2 data to determine if the imago data includes more 



3 pattern at* providing an indication if morn man one mamh is found. 
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FIG. 2 
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FIG. 5 



BEST AVAILABLE IMAGES 

documents submitted by the applicant. 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

l^flD^D TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR ORBLACKANDWHITEPHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

rVtnnlT ^ SUBMITTED ARE POOR QUALITY 

□ REFERENCED) OR EXHIBITS) SUBMli 

□ OTHER: 

IMAGES ARE BEST iV «<^ image 
the IFW Image Problem Mailbox. 



